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DETAILED ACTION 

1. Claims 1-15 have been examined. 

Claim Objections 

2. Claim 8 objected to because of the following informalities: Line 16 recites the 
limitation "an storage area". This should be corrected to recite "a storage area". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed In the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Estakhri 
et al. (US-62021 38), hereinafter Estakhri. 

Claims 1 and 2: 

Estakhri teaches Memory card 502 includes: a non-volatile memory bank 506 
including a plurality of non-volatile memory units 508 for storing sectors of information 
organized in blocks; a memory controller 510 coupled to the memory bank via a 
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memory bus 512, and coupled to the host 504 via a host bus 514. Estakhri also teaches 
controller 510 is shown to include: a host interface 610 connected to the host 504 via 
host bus 514 for transmitting address, data, and control signals (external access 
instruction) between the controller and the host. Estakhri further teaches memory bus 
512 is used to transmit address, data, and control signals between the controller 510 
and memory bank 506. (Col. 6, lines 9-14, 28-61). Estakhri even further teaches that 
sector-organized information (alternation control), Including user data and overhead 
information, is received at host interface 610 from host 504 via host bus 514 and 
provided to the data buffer 614 for temporary storage. (Col. 7, lines 28-30). Estakhri 
discloses that the even and odd sector move flag locations 760, 762 store values 
indicating whether the conresponding even and odd sectors stored in the non-volatile 
memory sector location have been moved to another location within the non-volatile 
memory bank 506 (FIG. 6). (Col. 9, lines 53-67). Estakhri discloses "said memory 
controller allocates said first and second non-volatile memories to storage area of even 
and odd data of sector data", per claim 2, in column 8, lines 26-55. Estakhri also 
discloses the controller 510 (FIG. 6) accesses an even sector of Information stored 
collectively in the first and second flash memory chips by simultaneously accessing first 
and second even sector fields 734, 742 (operate for parallel access) of corresponding 
row-portions of the first and second flash memory chips via the first and second split 
buses 680, 684 (FIG. 6), respectively. (Col. 8, lines 66, 67, col. 9, lines 1-5). Estakhri 
also discloses controller 510 (FIG. 6) monitors the status of each block location 727 of 
the memory bank using block level flags including a used/free block flag and a defect 
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block flag stored in a used flag location 754 and a defect flag location 756 respectively 
of the flag field 752. Estakhri further discloses the following steps in Fig. 12a to teach 
"said memory controller makes the storage area alternative in unit of the non-volatile 
memory in which an access error occurs in said alternative control": At step 1600, the 
block that was being unsuccessfully programmed is marked as "defective" by setting the 
"defect" flags 756 (in FIG. 7). At step 1602, the space manager within the controller is 
commanded to find a free block. At step 1604, the information that would have been 
programmed at steps 1234 and 1222 (in FIG. 12) i.e. the block marked "defective" is 
programmed into corresponding sector locations within the free block found in step 
1602. At step 1606, the block marked "defective" is checked for the presence of any 
sector information that was previously written thereto successfully. If any such sectors 
exist, at step 1608, these previously-programmed sectors are moved to the free block, 
as is additional block information in the process of FIG. 12. (Col. 9, lines 18-32, col. 17, 
lines 64-67, col. 18, lines 1-10). 
Claim 3: 

Estakhri teaches Memory bus 512 includes a flash bus 675 connected to a port 
676 of memory I/O unit 652 for transmitting address, data, and command signals 
between flash memory chips 670, 672 and the memory I/O unit 652. (Col. 6, lines 59- 
64). 

Claims 4 and 5: 

Estakhri teaches an error correction code logic unit (ECC logic unit) 660 having a 
port 662 coupled to a port 664 of the flash state machine, and a port 666 coupled to a 
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port 668 of the data buffer 614. Estakhri also teaches ECC logic block 660 includes 
circuitry for performing error coding and correction on the sector-organized information 
(adding an error detection code to write data) and performs error detection and/or 
correction operations on the user data portions of each sector stored in the flash 
memory chips 670, 672 or data received from host 504 (error detection and correction 
for read-data). Estakhri further teaches, by way of illustration in Fig. 9, the timing of 
control, address, and data signals for a write operation performed by mennory system 
600 (FIG. 6) wherein two sectors of information are simultaneously written in the non- 
volatile memory bank 506 (FIG. 6) during a single write operation. Estakhri discloses 
that immediately after time tlO, during an interval between time t10 and a time t1 1 . the 
first flash signal (wave form 902) transmits four packets of filler information (FFH, 
hexadecimal F, equivalent binary value "1111 decimal value "15") to the first flash 
memory chip via the first split bus 680 (FIG. 6) while the second flash signal (wave form 
904) transmits error correction codes (ECC) to the second flash memory chip via the 
second split bus 684 (FIG. 6) (said ECC circuit conducts an input/output operation at an 
operation frequency equal to an input/output operation frequency of said parallel access 
operated non-volatile memories). (Col. 6, lines 46-49, col. 7, lines 41-46, col. 11, lines 7- 
12, col. 12, lines 36-43). 
Claims 6 and 7: 

Estakhri teaches Memon/ card 502 includes: a non-volatile memory bank 506 
including a pluralitv of non-volatile memorv units 508 for storing sectors of information 
organized in blocks; a memon/ controller 510 coupled to the memory bank via a 
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memory bus 512, and coupled to the host 504 via a host bus 514. Estakhri also teaches 
the controller 510 (FIG, 6) accesses an even sector of information stored collectively in 
the first and second flash memory chips by simultaneously accessing first and second 
even sector fields 734, 742 (operate for parallel access) of corresponding row-portions 
of the first and second flash memory chips via the first and second split buses 680, 684 
(FIG. 6), respectively. (Col. 6, lines 9-14, col. 8, lines 66, 67, col. 9, lines 1-5). Estakhri 
further teaches an error correction code logic unit (ECC logic unit) 660 having a port 
662 coupled to a port 664 of the flash state machine, and a port 666 coupled to a port 
668 of the data buffer 614. Estakhri also teaches ECC logic block 660 includes circuitry 
for performing error coding and correction on the sector-organized information (adding 
an error detection code to write data) and performs error detection and/or correction 
operations on the user data portions of each sector stored in the flash memory chips 
670, 672 or data received from host 504 (error detection and correction for read-data). 
Estakhri further teaches, by way of illustration in Fig. 9, the timing of control, address, 
and data signals for a write operation performed by memory system 600 (FIG. 6) 
wherein two sectors of information are simultaneously written in the non-volatile 
memory bank 506 (FIG. 6) during a single write operation. Estakhri discloses that 
immediately after time tlO, during an interval between time t10 and a time t1 1 , the first 
flash signal (wave form 902) transmits four packets of filler information (FFH, 
hexadecimal F, equivalent binary value "1111 ," decimal value "1 5") to the first flash 
memory chip via the first split bus 680 (FIG. 6) while the second flash signal (wave form 
904) transmits error correction codes (ECC) to the second flash mennory chip via the 



Application/Control Number: 10/083.502 Page 7 

Art Unit: 2133 

second split bus 684 (FIG. 6) (said ECC circuit conducts an input/output operation at an 
operation frequency equal to an input/output operation frequency of said parallel access 
operated non-volatile memories). (Col. 6, lines 46-49, col. 7, lines 41-46, col. 11 , lines 7- 
12, col. 12, lines 36-43). 
Claim 8 and 9: 

Estakhri teaches Memory card 502 includes: a non-yolatile memory bank 506 
including a plurality of non-volatile memory units 508 for storing sectors of information 
organized in blocks; a memory controller 51 0 coupled to the memory bank via a 
memory bus 512, and coupled to the host 504 via a host bus 514. Estakhri also teaches 
controller 510 (control circuit) is shown to include: a host interface 610 connected to the 
host 504 via host bus 514 for transmitting address, data, and control signals (external 
access instruction) between the controller and the host; a memory input/output unit 652 
(memory controller) having a port 654 coupled to a port 656 of the flash state machine. 
Estakhri further teaches memory bus 512 is used to transmit address, data, and control 
signals between the controller 510 and memory bank 506. (Col. 6, lines 9-14, 28-61). 
Estakhri even further teaches that sector-organized information (alternation control), 
including user data and overhead information, is received at host interface 610 from 
host 504 via host bus 514 and provided to the data buffer 614 for temporary storage. 
(Col. 7, lines 28-30). Estakhri discloses that the even and odd sector move flag 
locations 760, 762 store values indicating whether the corresponding even and odd 
sectors stored in the non-volatile memory sector location have been moved to another 
location within the non-volatile memory bank 506 (FIG. 6). (Col. 9, lines 53-67). Estakhri 
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discloses "said memory controller allocates said first and second non-volatile memories 
to storage areas of even and odd data of sector data", per claim 9, in column 8, lines 
26-55. Estakhri also discloses the controller 510 (FIG. 6) accesses an even sector of 
information stored collectively in the first and second flash memory chips by 
simultaneously accessing first and second even sector fields 734, 742 (operate for 
parallel access) of corresponding row-portions of the first and second flash memory 
chips via the first and second split buses 680, 684 (FIG. 6), respectively. (Col. 8, lines 
66, 67, col. 9, lines 1-5). Estakhri also discloses controller 510 (FIG. 6) monitors the 
status of each block location 727 of the memory bank using block level flags including a 
used/free block flag and a defect block flaa stored in a used flag location 754 and a 
defect flag location 756 respectively of the flag field 752. Estakhri further discloses the 
following steps in Fig. 12a to teach "said memory controller makes the storage area 
alternative in unit of the non-volatile memory in which an access enror occurs in said 
alternative control": At step 1600, the block that was being unsuccessfully programmed 
is marked as "defective" by setting the "defect" flags 756 (in FIG. 7). At step 1602, the 
space manager within the controller is commanded to find a free block. At step 1604, 
the information that would have been programmed at steps 1234 and 1222 (in FIG. 12) 
i.e. the block marked "defective" is programmed into corresponding sector locations 
within the free block found in step 1602. At step 1606, the block mari<ed "defective" is 
checked for the presence of any sector information that was previously written thereto 
successfully. If any such sectors exist, at step 1608, these previously-programmed 
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sectors are moved to the free block, as is additional block information in the process of 
FIG. 12. (Col. 9, lines 18-32, col. 17, lines 64-67, col. 18, lines 1-10). 
Claims 10 and 11: 

Estakhri teaches an error correction code logic unit (ECC logic unit) 660 having a 
port 662 coupled to a port 664 of the flash state machine, and a port 666 coupled to a 
port 668 of the data buffer 614. Estakhri also teaches ECC logic block 660 includes 
circuitry for perfomning error coding and correction on the sector-organized infomnation 
(adding an error detection code to write data) and performs error detection and/or 
correction operations on the user data portions of each sector stored in the flash 
memory chips 670, 672 or data received from host 504 (error detection and correction 
for read-data). Estakhri further teaches, by way of illustration in Fig. 9, the timing of 
control, address, and data signals for a write operation performed by memory system 
600 (FIG. 6) wherein two sectors of information are simultaneously written in the non- 
volatile memory bank 506 (FIG. 6) during a single write operation. Estakhri discloses 
that immediately after time t10, during an interval between time tlO and a time t1 1 , the 
first flash signal (wave form 902) transmits four packets of filler information (FFH, 
hexadecimal F, equivalent binary value "1111 ," decimal value "1 5") to the first flash 
memory chip via the first split bus 680 (FIG. 6) while the second flash signal (wave form 
904) transmits error correction codes (ECC) to the second flash memory chip via the 
second split bus 684 (FIG. 6) (said ECC circuit conducts an input/output operation at an 
operation frequency equal to an input/output operation frequency of said parallel access 
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operated non-volatile memories). (Col. 6, lines 46-49, col. 7, lines 41-46, col. 11, lines 7- 
12, col. 12, lines 36-43). 
Claim 12: 

Estakhri teaches memory system 10 including a controller 12, which is generally 
a semiconductor (or integrated circuit) device, coupled to a host 14 which may be a PC 
or a digital camera. (Col. 1 , lines 46-49). 
Claim 13: 

Estakhri teaches Memory card 502 includes: a non-volatile memory bank 506 
including a pluralitv of non-volatile memory units 508 for storing sectors of infomiation 
organized in blocks; a memory controller 510 (control circuit) coupled to the memory 
bank via a memory bus 512 (a bus), and coupled to the host 504 (external device) via a 
host bus 514. Estakhri also teaches controller 510 is shown to Include: a host interface 
610 (external interface) connected to the host 504 via host bus 514 for transmitting 
address, data, and control between the controller and the host. Estakhri further teaches 
memory bus 512 includes a flash bus 675 connected to a port 676 of mennory I/O unit 
652 for transmitting address, data, and command signals between flash memory chips 
670, 672 and the memory I/O unit 652 (plurality of I/O terminals). Estakhri even further 
teaches flash bus 675 includes 16 bit lines, 8 bit lines of which form a first bus 680 
connected to a port 682 of I/O register 671 of the first flash memory chip, and another 8 
bit lines of which form a second bus 684 connected to a port 686 of I/O register 673 of 
the second flash memory chip (bus has a first bus width...). (Col. 6, lines 9-14, 28-67). 
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The claim limitation "said control circuit performs access control..., and perfomis 
address alternating processing..." is rejected per claim 1 and 2 above. 
Claim 14: 

Estakhri teaches Memory card 502 includes: a non-volatile memory bank 506 
including a plurality of non-volatile merriorv units 508 for storing sectors of information 
organized in blocks; a memory controller 510 (control circuit) coupled to the memory 
bank via a memory bus 512 (a bus), and coupled to the host 504 (external device) via a 
host bus 514. Estakhri also teaches controller 510 is shown to include: a host interface 
610 (external interface) connected to the host 504 via host bus 514 for transmitting 
address, data, and control between the controller and the host. Estakhri further teaches 
memory bus 512 includes a flash bus 675 connected to a port 676 of memory I/O unit 
652 for transmitting address, data, and command signals between flash memory chips 
670, 672 and the memory I/O unit 652 (plurality of I/O terminals). Estakhri even further 
teaches flash bus 675 includes 16 bit lines, 8 bit lines of which form a first bus 680 
connected to a port 682 of I/O register 671 of the first flash memory chip, and another 8 
bit lines of which form a second bus 684 connected to a port 686 of I/O register 673 of 
the second flash memory chip (bus has a first bus width...). (Col. 6, lines 9-14, 28-67). 
The claim limitation "said control circuit periderms access control..." is rejected per 
claims 1 and 2 above. The claim limitations for "said error correction and detection 
circuit. . . " are rejected per claims 4 and 5 above. 
Claim 15: 
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The claim limitations of "a control circuit; an input/output terminal with a first bit 
width, wherein error detection and correction..." are rejected per claim 14 above. The 
claim limitation of "said control circuit has an address alternating capability..." is rejected 
per claim 1 and 2 above. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Estakhri et al. mS-6141249) 

Estakhri teaches a memory card 10 which includes a controller device 14 
and a non-volatile memory unit 16 which is comprised of a plurality of non-volatile 
memories. Estakhri teaches a host 12 and a host bus 18, host interface circuit 
22, flash interface circuit, ECC generator, reading/writing even and odd sector in 
flash device. (Claims 1-15). 

b. Conlev et al. (US-6426893) 

Conley teaches a non-volatile memory system which feature nnultiple 
sectors of user data stored at one time by alternating streaming chucks of data 
from the sectors to multiple memory blocks. Bytes of data in the stream may be 
shifted to avoid defective locations in the memory such as bad columns. Error 
correction codes may also be generated from the streaming data with a single 
generation circuit for the multiple sectors of data. (Claims 1-15). 

c. Heiberger et al. (US-5341489) 
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Heiberger teaches a memory card connected to a host data processing 
system, a control circuit for interleaving and includes a plurality of flash EPROM 
memory devices. (Claims 1 , 2, 8, 9, and 13-15). 

d. Shaberman et al. (US-5761732) 

Shaberman teaches a memory card, host system, FLASH memories, and 
an interleaving scheme for storing even and odd data bytes in different sections 
of the memories according to first and second enable signals. (Claims 1 , 2, 8, 9, 
and 13-15). 

e. Kakinuma et al. (US-5640349) 

Kakinuma teaches flash memories (20, 21) are coupled with a host 
computer (1 ) through a flash memory controller (2) which has a pair of data 
buses (27, 28), and a pair of buffer memories (22, 23). Kakinuma teaches data 
buses (22, 23) are controlled to operate simultaneously so that said flash 
memories are accessed simultaneously in parallel. Kakinuma teaches an ECC 
process circuit 12 for error process. (Claims 1-15). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J. Tabone, Jr. whose telephone number is (703) 
305-8915. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

John J. Tabone, Jr. 
Examiner 
Art Unit 2133 





